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1 joc^l:^ {Valve assembly of a reciprocal compressor} 

£ l^r ^3*1 ^#5L, 

£ 2^ £ l^ ^-iHls, =L^\J1 

110 : ^JiSejME n3 : 

120 : BlS.'Sw. 130 : ^li£5l 

135 : ^12^£3] 140 .: 

140a : ^r-S-^ 143 : S^l-M 

145 : il^ 

^7l^ Jffldfl vlHAi o}-^ ^uflo] S ^^.o. ^.^^ 
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<i2> o^ 7l - (1) - ^^1^ ifl^^># ^*Rr ^im-so), hh# <a-#^>7i ^ 

13l^](21) ( ^ ^C^*l(21)«- ^^}7] fl^ ^£E1(11)» o^Cf. 
<13> ?flol^(3)^^ 7}#<5] ^ D fl 7 > ^^(5), ^71(1)011 <^fl °J-^£ ^ nfl 

1- £#^7171 S#^(£AlSl^ Sgsg-), ^ ^7l(l)ofl ^^>7l 

<w> ^£E](11)^ J1^7>(13), S)^7>(15), ^ 3#7Kl5Hl SiSfl s)€*m 

(19)1- 7|-^JL #€#*>(9)» **fl ^^O) ^S^, ^5LEi(ll)7> 

A>^E( 19 ) 7 > sl^tbcf. *> = S(19)*r n Sj-^^-o)] ^^(20)-§- ^wl^>Ji &t}. 
<15> ^tf#x](2l)$=, ^flclAj(23a)# ^*Rr ^^£-31(23), ^Ht:^^(23)«fl 

^^3111(65), ^t-^(23a) ifl<fl^ #^hgr§-*Rr ^^-(25), ^ 3)^(25) 
2f £^(20)# ^^Rr 71^^^(27)1- 7}x|2 ^4. ^^#(20)^ .EL 
(27)^r A>^M(19)^ 3^^(25)31 ^#Al7J4. 

<16> *2 ^£-31 (23)2] <U^£r 7fl« 0 >S]<H 5a^, ^^3] = (65)^- °1 
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eA°lM(31)^ 5^^11(61) ^£ ^1^.^(30)71- 

eflolE( 31) oii^ ^ nfl7 |. ^B}Dj^(23a) *<g£|fe ^°d^(31a)^- ^^(233)^ 
£#^(31b)°l &tf. ^°g^(5)# #5fl -fj-^sl^ ^ 

*ti^r l-^^Ola)* **fl ^^tH^(23a)^S ^sU, ^i^(23a *)^(25) 
£\ %^^} ^Utt S.#^(31b)# ^-«fl £#£1}. 

<17> JE 2^r 51 IS] ™*-^tJj\S.£_x\ , ^^r:^^](23)^ ^^^*|] = (65) 7>Ho]l ^^^^ 

ci^ ««ticH^#5l(30)# £AltV ^olcf. «JtL 0^^(30)^-, ^ 7 ^°1 

^(31a, £ 2^1^ 51*1 ^1 °] 91*) &-g-)4 £#^(31b)* 7Mn ^ #elH e (31) , 
llfsll olE( 31 )^-ofl -g^sH £#^(31b)^r 7fl^l*>^- slJ=H^.(61), elS.^«.(61)Sl 

^JjLofl ^*}S)o] -i£3*|(71), i£2)(71)^ ^ofl 01^ 7131(73) 

<is> 71 31 (73)^ Jl^ 1-^(75)^1 ^«fl ^y.#eflolE( 31 )^-o)l i^sH jio^ e) = Ha*L 

(61)5+ ^£31(71)^ 7131(73)^1 £\n «lw.#eflolS(31)^Hl -H^€4. ^?lPl(23a)ifl 
3 «7} £#^-(31b)# ^-*fl nfl, El^«flW(61)^ ^nfl^ <q«q 

^•S]^ , °1*H i£3l(71)^ S}JE=«J|H.(61)Sl ^W^^Hl ^ *J"*Kr 7>^;Cf. 7l3l 

(73)^ Sl^tti(61)7> 7>*>^- ^ofl o^^) i£3K71)7> =L ^5L# *V 

*>TT 71^-i- tbcf. °H 45} *1 4^6.3. tiV^-Sl^r El = «flti(61)^ 7 flKfl^^ 
£ ^ = «Ati.(61) ^ ^£31(71) ^ ^^ol £4g $o] -H-^SlJl, ZL ^-^o] o>^3 O.^ 
^ s |Sl7ll ^tf. 

<19> ZL^Efl, ^7]9\ ^ ^Hfl^ wfltf. 01^^.^(30)^ ^£31(71)^1- 7131(73)^1 S]x}7} 
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^uflo} ^ <$^ 0 ) 7$ -oofl ^ = «flti.(61)S] %^6\ ^#*}7fl 

*1 9X^±r &*o] olcf. ^, ^n|]^ S # oj-^o] o|Aj-^ AS ^oj-x]^ 7$ 

-f^l^r e) = «lti.(61)^ £#^-(31b) 7flU-S-^-gr ^ ^^^H ^^.Ojg. ^^>fl 
€4. ^-f^S. ^£s](61)o11 ^Sfl 7>sfl^l^ ?l3f|(73)^| £]*fl ^lttSl 

rr i£S](71)S] ^^7> ^^5}E1, M#^-(31b)^ 7fl«j" 4^ ¥t\) S\o] ^ 

c^(23a)>H^ <£3 A o^°l -B-^cf. ^ ^*fl <g:g- 

^JfLo^l 3r*>7fl ^ ^7l(l)S] oj.^ S^ol T^^cf. 3^1, = 

ti(61)sq- >iS^(71)^-sl ^ol #sfl*Hl u)-b}- ^ mJ-^o] ^7>^>7fl £M, el 

^^ti(61)^ iS.3](71)7> s>^€ ^7} &7fl 
<20> ^7]9\- ^ -g-*H^ «fl^s>7l ^*fl <L>#€ , 

<2i> #71 ^-fr ^*>7l ^t!: ^^-^^l-el^, ^t:-^]^ 

°fl Tl^lWb ^ll^S^ ; <#7] = oil Sj^ n^^^ofl 7^J-*>^ 
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<22> A o V 7 ] ? ]t^o) oj «-^o)]^ ^-71 7l\]2^g_3)2\ nKn-3E# M 

<#7] 2:^^^, <#7] A2^^-A$\ ^7) 7}*\ Al-Ojol] 7 fl7l]^ il^iS ^ 
*k 4 1 Si-^, St!: 7l3]oll ^1^5]^ ^-71 ^li^ofl o}i§|) nV^-S)^ #7) ^2^ 

<H1 ^7l ^E.'gyi ^7} iss]^ ?1 

zl n^-e} ^7) ^S.^^ 7\£\7} S^s]^ -i-S;* i^-W. 

<25> ^ ^ofl rc]-s.^ ( ^uflo] S ^oJ-^ol ^sj-^ofl nfe)- e) = wM_y_o) ^^ofl 7-1 %V*Hr 

^o] 7>^S]H^, ^ufliJj j= # ^o] ^#^7fl o^o^ ^jL^ol ^V^Jl, ^JEL>§tL 

<26> oj^A^ 5L^# %^*H a. M}-^ ^ ^^tb^. ^°fl tfl^ 
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1-EKlOO)^, ^(5^1*1 #304 £#^-(113)°l S^oJ 
(110), t«.l-BflolE(ioo)>a-ofl ji^^^(170)^1 £)*fl 51^$°] 91^ 71*1(140), 
eflolE(ioo)fi)- 71^(140) *}°}°\] -H^^H ^tt ^^.^^.(^O), ElJE.«l«.( 120)^1 
o\] *lll ^ ^12^J£.31(135)S. 9X^. 

< 28 > 3 = 120) £#^(113)# 7fl^lW. 3ji#(25H #A>3H*1 3r>A>^^- § 

^ °l-f-*Hr ^tHb ^^Cl^l(21)^ ^2] ^oj^^vg- §1-711 SM, o] ^o_ H1 ^ ^ 
= tt !tL(120)^ ^^cl^(23a) ^2} #±3. £#^(113)* ^}^\ 

711 S*V, 31 ^(25H SM^o^ ^-a}^ o^Rr Jg-oyo]) i=. 

^cH v *l(21)^r ^nfls} *>7fl £H, °1 ^-o_Hl^ ^?lr:-l^(23a) Ml 2} 

^7}sL °]Sfl ^nl)7> £#^(113)* **11 «1 S#£l^ ^ofl elJEL^tl 

(120)7> ^0.5. S#<y-^# o}6\] 4S1- Si 120)71- ^^K^Cf. 

<29> ^lli£3l(130)^ ^^o] ^s] (UO)^ «jy.#eflolE(n 0 ) A}o]d\] 7^7^S\o] ojo.^, 

n}eM, Jl^l:S(170)2l jl^SJ-^oll ^J7§>711 5L%&t±. ^11^-^31(130)^ ^ffl 

2} £#^1 ^^sl^ el = ^S-(120)^ ^^^H 7-l^sRr 7>^Vcf. 

<30> ^U^i£ 31 (130)^1 -tf-Mir ^12^^31(135)71- ii*l£M &t}. «J ^.l-eflo] e ( 110 ) 

2] ^ofl^ ^12^£3^ (135)1- ^^*>7l 2j*V 51^^-^(180)71- ^*]3<H 9XSLxq, ^12^ 
£3^(135)^ ^S.^j7^^(i83)o11 ^sfl i^-MC 180)<H1 ^Jls>7fl Jl^^cf. ^ 3ofl £ 
X\Q u>sq- ^o] ^12^M 31 (135)^1 cKJjL^o. ^1 lis si (130) 21 oh-"^^^, ^ ^lli 
£3^(130)2}- Sl = »fl«(l20)7l- ^#51^ -^2]ofl o]^^ j=lo]<4 Aj-^ ^jq^ tifl*j£)<^ 
ojcj-. rc)-^, ^iiE_^(i30)7l- el Efy( 120)2} ^^^Hl z)n "fl , 

^11 l^S 3] (130)^1 t£*l^o^ x| 2 a E 31(135)21 cj-y-^^ofl ojoil ttJ-5}- ^12 
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^£3^(135)^ *H li£3K 130)31 ^^^M aj^J-aj-fe ^ 7>*>7fl &t±. 
<3i> ^1^(140)^ ;*ll2i£ 3^(135) 2} ^ofl -i^l^cf. ?1^(140)^ ^2^S3E|(135)7> 

^lli£3£l(l35)^ ^*fl tfD^slfe H *im*Rr 7l^# ^Vtf. 

7131(140)^1^ #**(140a)°l ^>S=M ^cf. ^-f^(140a)£- *ll2i£3K 135)2} 

<g^o} *^.6\] ^^t}. :&-f-^-(140a)2l ^^l-fer M-^V^>°1 ^^Sl°l 

^r-f-^CUOaHl^r ^ M-A>A>ofl ^^-El^ 2:^1:^(143)71- 
<32> 2^1"H( 143)2} ^^1^ i^(145H ^^151^ &t}. ^S^(145)-gr 

2^lM(143)2l ^ofl ji^s}^ ^o.^, o]chi 2^1-^(143)^ ^£ofl t^ef- 

, ^, 2^1-^(143)1- ^5}r 3°H1 ^ (145)^1 ^-s>« 0 >^Hl ^1 ^1 7> 2 

n*eH, 2^#S(143)^1 *H3 2^«H ^IKM^ fl^-i- ££M^ 

ofl n)-^ ^^1:^(143)^ sV^fil- ^12^SS1(135) #21 7lel^ (145)2} <s> 

^sl- ^I2i£sl(i35) 7lel7> 2^5] Tfl ^cl-. 

<33> ^ 7 }2). ^ 01^^-^(100)21 Cf^-oif ^t}. 

<34> ^Dfl7> £#^(113)* -S-*fl S#Sl^, ZL £#<y-eHl 2l*fl 5lJ=t«.(120)7l- £ 4°fl 

«>2f ^o] A^nl^.^^ ojufl ^5}^ £l H«|y( 120)21 ^ c$<*^ 

l^Ssl (130)^1 ^^SlJl, ^l^Msl(130)^ slJE.«flti.(120)2l ^^-^^^^1 a^j-*^ *J 

1- 7KVl=l-. ^ll2SSl(130)^ £1 = ^*1(120)21 ^^ofl o}*fl ^ ^^H, OH *)lli 

£31(130)21 ^l2^M3l (135)21 tpf-ofl ^^ElTfl ^cf. ^12^^.31(135)^ ^£ 

l^S 31 (130)21 ^^^Hl *1 Wfe ^ 7f*Vcl-. 
<35> ^I2i£ 31(135)71- ^Il2£3l(130)^l 2l*fl ^-^^El^, *\}2^S.*\ ( 135) 21 tKtfLir 
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^^(145)21 ^Jfofl ^#5]7fl #t±. ^12^£^(135)^ 145)<H| 2l*fl 

€D ^IH ^Mu ^Tfl ^Irf. ^]2^i£35| (135)21 ^ ^£7> 7^ a 5 

^(145)°1 ©ltf <y-^5^ ^-f^xr ^]2i-£S](135)^ 71 3] (140)2} S^^M 

^^SlTfl £|jL f o]6\) ^ Z\}2^£,*\ (135)^1 w^TT 7131(143)^ Sl^fl ^ltVs)7ll 

<36> o]S^ QO] ^lli£Sl(130)7> 5l^«l«.(120)S.-^-El 7H1*1^ ^ ©1 ^7>3M °1 

# ^^ir ^^-°fl^ ^12^S3J](135) ^ iS^(145)<*fl 2*} ^ 3*>3<?] 
7^^711 £t}. x$T%A\ t ^^t:-l-^(23a) tfl°l jg^o^ol ^ 734-011^ *Hi^Je3| (130) 
o\] 2l*fl el = «Jti.(120)oll *i^©l 7>«fl^lJl, £#<y-^ol o]v£ Q°}o_g. <£^*£$) o}^- 
^*Rr ^-M^ 5lH.^«.( 120)71- Dl 3. tfo^ oV^-t^SlJE^- ^-g^S} ^l2i£3l 

(135) ^ ^S^(145)°ll 2l*fl Si = 120H ^^©l 7V«fl^l7ll sit}. jEth S#<a- 

^ f^ll^ Bl = «l« (120)^1 7fl^ *^^7> =LO\] ^--g-^H ^7>^ ^ ^^-S., ^€ 
^^21 S#ol ^%§>7ll ^ofl^ Jl^oI f7^Cf. 

<37> ^Dl^(23a) tflol £#<y-^ol olAj-^ 6.^ #7j-*V 7)1 # ^^SlTlM- 

711^ ^-5)71- ^ £ 5<>11 51 a] € wl-sq- 7^-01 ( 2:^1-^(143)* £E^1- 

^I2i£3l (135)^1 ^cfl nJ-^-i* ^ ^.nf. a, 2 ^-fM (143)1- ^sH*! ^ 

* °l-§-*M s-^a-1 ^c»l^Al7l^, ^ 2^^31(135)21- 1:^(143)^:21 7is]^ 
7ll2i£3l (135)21- >^S^(145)?i2l 7l5l7> ^7>3r><^, *fll ^ *11 22^31(130, 135)21 ^ 
tfl ^^7>^- ^2l7> ^7>5l7ll £t}-. 

<38> °1^ V ^^ S-t^ ^7H1 4€- Bl = tti-(120)21 ^212) ^ 7 >7> ^ 

*>Tr ^4-^1^ Si = *§«.( 120)21- ^1 ^ *H22£3l(130, 135)7> ZLoll cfl-g-^fol ^7>£ *g 

17-10 



^^020010023240 2001/6/2 

cqny^ c] n>^^ - o^Tfl ^^1, ^ = "!*-( 120)<Hl 7>*fl*l^r 

^.EL«3tL(120)^ yj-x] ^ ^ o|-g-^- eJiE. »gj±(120)°ll 7^1^ 

S. i-g-^i #^s}7fl ^cf. St!-, ^Hs^H^- e)^«iy.(i20)5] 7 fl« 0 > ^7} zl 

°fl ^-§-*>^ ^7}^ ^ ^€ ^fl^ ^%s>7l] ^S)^ ^nfl^ Jl 

<39> s. 3 i-fl^l H 5<H1 ^A]c4loflA^ ( ^l2iSsl(135)fif 1-M(143), ^ 

(145)* S.^ *fl-g-*> «lw^^^-el(100)« £Al^>ji oi o]^ ^ §>u|- cn^ - 

<40> ^>7lt!- ^-ol t a. igj^ofl ^5.^, x^ufloj £ ^^.^ol ^^H] rcj-ej- e]H.«lti. 

(120)3] #fgo\} X\-$-5}±: ^o) 7}^£]ES ^nflo} £ ^^ol ^#^>7fl °]^-<H^ ^ & 
Tfl €4. ^^1-^(143)^1 m ^ *fl 2^5.3) (130, 135)^ ^^^£7]- 2 

^ Sl^-SS., ^flJL# <&n2\ <=>]^ ^7}X\o\)5L 5] = «!«.( 120 HI 5zHf^}7}- ^3*1 
^S-^- ^ 9Xt\) ^ D fl^ ^ ^7>SlJl, e] = »jw(l20)^ 
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l] 

*J-s>^ ^ll^S.2] ; 

*||2iss|; ^ 

^71 *llli£3Hl ^ #7l ^12^S^^ ^3E.« aflt^l-fe- 71311- £.^-5} 

2] 

^"71 41 ^ ^2^J£3l^, ^-71 SJJE.'SJM ^^-^^A] ^-71 *fl liS. 3) 21- <#7] 5] 
[^T 1 * 3] 

3 if"*Hr 3# ^^-S *}-*r ^71^1 
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5] 
6] 

^"71 ^^H^ ^r-f-^-ol #7] ^-^^ ^Tj^cfl^ # 7 ] ^-EO] v| A >«- 

^ £#2^ ^>-¥-7> ^^H, ^-71 ^-71 ^*>£^- 5U^r 

7] 
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zm5L°\) nj-e} #7] 7^7} 1-J=; -I- S^Hr ^ 

^"71 71 3] oil ^ #**<>1 ^^U, ^"71 ^^lxr #71 M-A>-« 

£#5^ M-^}-^7> ^^H, ^71 fEfe ^-7] ##^-°r ^^>S^ ^1^51^ 5U^r 

9] 
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